334:                       TECHNICAL GAS-ANALYSIS
aspiration, but they should in all cases be standardised by filling with air at the normal working capacity, and measuring the volume aspirated by expelling it into an inverted graduated vessel filled with water, correcting the volume obtained for temperature and pressure. In examining chimney-gases or other'gases, the bellows are connected with the chimney by means of a porcelain, glass, or platinum tube of 12 mm. diameter, which extends some considerable distance into the chimney. Both bellows and tube are first washed out with distilled water, 200 to 300 c.c. of distilled water then introduced, and the necessary number of aspirations made. The contents of the bellows are well shaken after each aspiration to allow all the acids present to be dissolved by the water. When the operation is complete, a little water is forced into the connecting tube and allowed to flow back into the bellows in order to wash out any acid that may have condensed in the tube. The liquid in the bellows is then washed into a porcelain dish, and, if necessary, filtered from soot. Any sulphurous acid present is oxidised by potassium permanganate, excess of the latter removed by a trace of ferrous sulphate, the solution neutralised by pure sodium carbonate, a little potassium chromate added, and the whole titrated with decinormal or centinormal silver nitrate solution. Each i c.c decinormal silver nitrate solution = 0-003647 g. HC1.
In the Alkali Inspectors' Report for 1898, pp. II et seq., an addition of hydrogen peroxide, free from chlorine, to the water put into the bellows was recommended, to effect the immediate oxidation of any sulphur dioxide present in the gases. The total acidity is determined by titration with sodium carbonate solution, and subsequently the chlorine by means of standard silver nitrate solution. Certain difficulties are liable to occur when working in this manner. Thus discoloration may arise owing to incomplete oxidation of organic matter by the hydrogen peroxide, and this may under certain conditions lead to the reduction of the chromate; further, it is difficult to obtain hydrogen peroxide free from chlorine. For these reasons the
process has been modified, and is now carried out as follows :__
The total acidity is determined as before with sodium carbonate solution and methyl orange, a few drops of potassium permanganate being added where the solution is very dark owing